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(54) ACOUSTIC BOUNDARY WAVE DEVICE AND ITS PRODUCTION O 

(57)Abstract: O 
PROBLEM TO BE SOLVED: To produce a compact and inexpensive -< 
device which has a function equivalent to an SAW (surface acoustic 

wave) device by transmitting an SAW along the boundary surface ,*#mm**m 
between a 1st layer of an Si group and a piezoelectric 2nd layer. 
SOLUTION: A dielectric film 4 having the comb-line grooves 3 is 
formed on the main side of a 1st substrate 2 of an Si group, and these 
grooves 3 are filled with a conductive material to form a comb-line 
electrode 5. Then a piezoelectric 2nd substrate 6 is bonded on the 
substrate 2. Thus, an acoustic boundary wave device is obtained. It's 
desirable for the substrate 2 to have high resistance of 10ftcm or 
more to prevent the DC leakage caused by the electrode 5. The 
substrate 6 uses LiN03., for example. The area of the main side of the 
substrate 6 is smaller than that of the main side of the substrate 2, and 
the substrate 6 has only an effective area that is necessary at least for 

transmission of the acoustic boundary wave. The film 4 uses Si02, for example. In such a constitution, an 
Si02 film is formed just by applying an oxidation treatment on the main side of the substrate 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The elastic boundary wave device characterized by providing 
the layered product which carried out the laminating of the 1st layer of 
Si system, and the 2nd piezoelectric layer, and a means to make an 
elastic wave spread along said interface of the 1st layer and said 2nd 
layer. 

[Claim 2] The elastic boundary wave device according to claim 1 
characterized by having a dielectric film between said 1st layer and 
said 2nd layer. 

[Claim 3] The elastic boundary wave device characterized by providing 
the dielectric film with which it was inserted between the 1st base of 
Si system, the 2nd piezoelectric base stretched by said 1st base, and 
said 1st base and said 2nd base, and the sinking comb-like slot was 
prepared, and the sinking comb-like electrode constituted by embedding a 
conductive ingredient at said dielectric film. 
[Claim 4] The elastic boundary wave device according to claim 3 
characterized by having an outcrop in a lamination side with said 2nd 
base of said 1st base, and forming the circuit in said outcrop. 
[Claim 5] The elastic boundary wave device according to claim 3 with 
which said 1st base is characterized by being the substrate of Si system 
of the specific resistance more than 10-ohmcm. 

[Claim 6] The process which forms a sinking comb-like electrode in the 
principal plane of the 1st base of Si system, or the principal plane of 
the 2nd piezoelectric base, The process which performs hydroxyl-group- 
ized processing to the principal plane of said 1st base, and the 
principal plane of said 2nd base, The manufacture approach of the 
elastic boundary wave device characterized by providing the process made 
to opposite-** the principal plane of said 1st base, and the principal 
plane of said 2nd base, and the process which heats said the 1st base 
and 2nd base which were opposite-** (ed) . 



[Claim 7] The manufacture approach of the elastic boundary wave device 
characterized by providing the process which makes the process which 
forms in the principal plane of the 1st base of Si system, or the 
principal plane of the 2nd piezoelectric base the dielectric film which 
has a sinking comb-like slot, the process which embeds a conductive 
ingredient in the slot of the shape of said sinking comb, and forms a 
sinking comb-like electrode in it, and the principal plane of said 1st 
base and the principal plane of said 2nd base rival. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the elastic boundary 
wave device which can be used for the filter element and radiator in TV, 
a cellular phone, PHS, etc. , and its manufacture approach. 
[0002] 

[Description of the Prior Art] The surface acoustic wave device (SAW 
device: Surface Acoustic Wave Device) is known as one of the devices 
adapting an elastic wave better than before. This SAW device is used for 
the various circuits in the equipment which processes the radio signal 
in a 45MHz - 2GHz frequency band, for example, the band pass filter for 
transmission, the band pass filter for reception, the filter from a 
station, an antenna common machine, an IF filter, an FM modulator, etc. 
[0003] The fundamental configuration of this SAW device is shown in 
drawing 14 . it is shown in this drawing — as — a SAW device — LiNb03 
etc. — the sinking comb-like electrodes (IDT: Interdigital Transducer) 
101 and 102 into which metallic materials, such as aluminum thin film, 
were processed by etching etc. are formed on the piezoelectric substrate 



100, and it is constituted. And SAW103 will be excited by piezoelectric 
substrate 100 front face if the electrical signal of a RF is impressed 
to IDT101. Excited SAW103 spreads piezoelectric substrate 100 front face, 
reaches IDT102, and is again changed into an electrical signal in IDT102. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a SAW device 
needs to make the free surface the front face of the piezoelectric 
substrate which is a propagation medium, in order to use the elastic 
wave which spreads a solid-state front face, a vacuum, or a gaseous 
interface, i.e., a solid-state front face. Therefore, in a SAW device, a 
chip cannot be covered by plastics mold which is used, for example for 
the package of a semi-conductor, but it is necessary to prepare the 
centrum for securing the free surface in the interior of a package. 
However, when it is made the structure which prepared the centrum in the 
interior of a package, there is a problem that a device becomes 
comparatively at an expensive price and large-sized. 
[0005] This invention copes with this situation, has a function 
equivalent to a SAW device, and aims at offering an elastic boundary 
wave device with an easy cost cut, and the manufacture approach with an 
easy and miniaturization. 

[0006] concrete — this invention — plastics mold etc. — a chip — a 
direct wrap — it aims at offering the elastic boundary wave device in 
which things are possible, and its manufacture approach. 
[0007] Moreover, this invention aims at offering the elastic boundary 
wave device which can be manufactured with the application of a semi- 
conductor process as it is, and its manufacture approach. 
[0008] The further purpose of this invention is to offer the elastic 
boundary wave device which can carry other components, such as an active 
component, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] In order to solve this technical problem, 
the elastic boundary wave device of this invention possesses the layered 
product which carried out the laminating of the 1st layer of Si system, 
and the 2nd piezoelectric layer, and a means to make an elastic wave 
spread along said interface of the 1st layer and said 2nd layer. A 
dielectric film may be prepared between said 1st layer and said 2nd 
layer. 

[0010] Here, bases, such as a substrate, may constitute the 1st layer 
and the 2nd layer, and it may constitute either or both with a thin film. 
What is necessary is just to arrange the sinking comb-like electrode of 
a pair with which it counters for excitation, for example between the 



1st layer and the 2nd layer, and the sinking comb-like electrode of a 
pair with which it counters for reception as a means to make an elastic 
wave spread. 

[0011] The function equivalent to a SAW device is given with having 
constituted from an elastic boundary wave device of this invention so 
that an elastic wave might be made to spread along the interface of the 
1st layer of Si system, and the 2nd piezoelectric layer, moreover, the 
centrum for securing the free surface in the interior of a package like 
a SAW device, since it faces across this interface with a solid-state 
and a solid-state between the 1st layer and the 2nd layer — it is not 
necessary to prepare — plastics mold etc. — a chip — a direct wrap — 
things become possible. Furthermore, it is also possible to become 
possible to manufacture the 1st layer with the application of a semi- 
conductor process as it is by having considered as Si system, and to 
carry the 1st layer of other components of a parenthesis, such as an 
active component. By using the 1st layer of Si system, it becomes 
possible to unify the integrated circuit originally formed on Si 
substrate, and the boundary wave device concerned, and it can constitute 
functional devices, such as a programmable filter circuit component, 
from one chip. 

[0012] That is, the elastic boundary wave device of this invention 
materialized more is inserted between the 1st base of Si system, the 2nd 
piezoelectric base stretched by said 1st base, and said 1st base and 
said 2nd base, and the dielectric film with which the sinking comb-like 
slot was prepared, and the sinking comb-like electrode constituted by 
embedding a conductive ingredient at said dielectric film are provided. 
An outcrop may be prepared in a lamination side with said 2nd base of 
said 1st base, and a semiconductor device may be formed in said outcrop. 
It is good also considering said 1st base as a substrate of Si system of 
the specific resistance more than 10-ohmcm. 

[0013] The process at which the manufacture approach of the elastic 
boundary wave device of this invention forms a sinking comb-like 
electrode in the principal plane of the 1st base of Si system, or the 
principal plane of the 2nd piezoelectric base, The process which the 
process which performs hydroxyl-group-ized processing to the principal 
plane of said 1st base and the principal plane of said 2nd base, and the 
principal plane of said 1st base and the principal plane of said 2nd 
base are made to opposite-**, and the process which heats said the 1st 
base and 2nd base which were opposite-** (ed) at 100 degrees C - 1000 
degrees C are provided. 

[0014] According to this invention, it becomes possible to make the 1st 



base of Si system and the 2nd piezoelectric base rival. 
[0015] The manufacture approach of the elastic boundary wave device of 
this invention possesses the process which makes the process which forms 
in the principal plane of the 1st base of Si system, or the principal 
plane of the 2nd piezoelectric base the dielectric film which has a 
sinking comb-like slot, the process which embeds a conductive ingredient 
in the slot of the shape of said sinking comb, and forms a sinking comb- 
like electrode in it, and the principal plane of said 1st base and the 
principal plane of said 2nd base rival. According to this invention, it 
is possible to form a sinking comb-like electrode simply between the 1st 
base and the 2nd base which were stretched. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained based on drawing. 

[0017] Drawing 1 - drawing 3 are drawings showing the configuration of 
the elastic boundary wave device concerning 1 operation gestalt of this 
invention, and drawing 1 is [ a front view and drawing 3 of a 
decomposition perspective view and drawing 2 ] the A-A view top views of 
drawing 1 . 

[0018] As shown in these drawings, this elastic boundary wave device 1 
embeds a conductive ingredient in that slot 3, forms the sinking comb- 
like electrode 5 while it forms the dielectric film 4 which has the 
sinking comb-like slot 3 on the principal plane of the 1st substrate 2 
of Si system, on it, makes the 2nd piezoelectric substrate 6 rival, and 
is constituted. 

[0019] As the 1st substrate 2, Si is used, for example. However, it is 
also possible to use the ingredient of other Si systems, such as an 
amorphous silicon and polish recon. Moreover, the 1st substrate of Si 
system is not what lowered specific resistance as n-mold and a p-mold 
intentionally as usually used for the semiconductor integrated circuit, 
and in order to prevent the direct-current-leakage by the sinking comb- 
like electrode 5, it is desirable [ the substrate ] that it is the 
substrate of Si system of high resistance more than 10-ohmcm. As the 2nd 
substrate 6, it is LiNb03, for example. It is used. However, it is also 
possible to use other piezoelectric ingredients, such as LiTa03 and Xtal. 
The area of the principal plane of the 2nd substrate 6 is smaller than 
the area of the principal plane of the 1st substrate 2. For example, 
what is necessary is to stick the principal plane of the 2nd substrate 6 
only on an effective field required in order that an elastic boundary 
wave may spread at worst. It is possible for this to carry other 
components, such as an active component mentioned later, in an exposure 



7 among the principal planes of the 1st substrate 2. Moreover, since the 
2nd piezoelectric substrate 6 is comparatively expensive compared with 
the 2nd substrate 2 of Si system, it can lessen a piezo electric crystal 
substrate ingredient, and can aim at a cost cut. However, it is also 
possible to make the same area of the principal plane of the 2nd 
substrate 6 and area of the principal plane of the 1st substrate 2, and 
it is also possible to make area of the principal plane of the 2nd 
substrate 6 larger than the area of the principal plane of the 1st 
substrate 2. 

[0020] A dielectric film 4 is Si02. It is used. It is Si02 only at this 
oxidizing the principal plane of the 1st substrate 2 of Si system. It 
becomes possible to form. However, you may make it dare form other 
dielectric films 4. 

[0021] As for the sinking comb-like electrode 5, aluminum is used. 
However, it is also possible to use other conductive ingredients. The 
sinking comb-like electrode 5 is constituted by the sinking comb-like 
electrode 8 of a pair with which it counters for excitation, and the 
sinking comb-like electrode 9 of a pair with which it counters for 
reception. However, two or more these electrodes may be prepared, 
respectively. Moreover, a reflector may be prepared so that these 
electrodes other than the sinking comb-like electrode 5 may be inserted, 
for example. Furthermore, you may make it form acoustic material so that 
these electrodes may be inserted in addition to such an electrode, for 
example. Although the elastic boundary wave device concerning this 
invention is replaced with and used for the conventional SAW device in 
short and it is used for a filter, the delay line, a resonator, an 
oscillator, the circuit for analog signal processing, an amplifier, 
K0MBARUBA memory, etc., according to these applications, a specification, 
etc. , the design change of the configuration of sinking comb-like 
electrode 5 grade is carried out suitably. 

[0022] By the way, an elastic boundary wave is an elastic wave which 
spreads the interface between two sorts of solid-states. The theoretical 
examination about existence of this elastic boundary wave is 
"theoretical examination of SUT0NRI wave which spreads interface of ZnO 
and glass" (****** C) J65-C of Shimizu, Irino, etc., 11, and pp. 883-890. 
It is dealt with. In this paper, although the case of the combination of 
glass is dealt with, in order to excite an elastic wave to either at 
least among two sorts of solid-states, ZnO and another side whose one 
side of two sorts of solid-states is piezoelectric material have 
piezoelectric, and can realize an elastic boundary wave device using the 
wave which the energy of an elastic wave concentrates and spreads to the 



interface of two sorts of solid-states. 

[0023] Next, the manufacture approach of the elastic boundary wave 
device of this invention is explained. 

[0024] Drawing 4 is drawing for explaining 1 operation gestalt 
concerning the manufacture approach. 

[0025] First, it is for example, thermal oxidation processing on the 1st 
substrate 70 of Si system. Si02 of about 0. 1-2 micrometers The film 71 
is formed ( drawing 4 (a)). 

[0026] Next, Si02 As opposed to the film 71, patterning of the sinking 
comb-like slot 72 is carried out by CDepsilon (Cemical Dry Ecthing) 
( drawing 4 (b)). 

[0027] Next, Si02 The aluminum film 73 is fabricated by the spatter so 
that a film 71 top may be covered ( drawing 4 (c)). 
[0028] Next, it is alphal film 73 front face Si02 It grinds until the 
film appears ( drawing 4 (d)). 

[0029] Thereby, it is Si02. The electrode (sinking comb-like electrode 
74) which embedded alphal in the slot 72 of the film 71 is constituted. 
[0030] Next, Si02 Both front face is hydroxyl-group-ized by carrying out 
surface treatment of the principal plane of the 1st substrate 70 of Si 
system with which it solved film 71 and the gear-tooth-like electrode 74 
was formed, and the principal plane of the 2nd piezoelectric substrate 
75 for example, with peroxidation aqueous ammonia ( drawing 4 (e)). 
[0031] Next, the principal plane of the 1st substrate 70 and the 
principal plane of the 2nd substrate 75 are made to opposite-**, and it 
is abbreviation. It heats at 300 degrees C for about 1 to 2 hours 
( drawing 4 (f)). 

[0032] The OH radicals shown in two sorts of substrate front faces by 
this heat treatment can join together, H2 0 can separate, and the 1st 
substrate 70 and 2nd substrate 75 of Si system which are a dissimilar 
material can be joined directly. In addition, whenever [ stoving 
temperature ] is abbreviation preferably. Although it is 300 degrees C, 
it can consider as for 100-1000 degrees C. It is because the reaction 
which OH radicals combine below 100 degrees C is not produced and it may 
have a thermal bad influence on an element member above 1000 degrees C. 
[0033] thus, the direct junction between dissimilar materials is 
possible — such as Eda, — "direct junction of piezoelectric 
material" Shingaku Giho US95-24. epsilonMD95- it is reported also to 20, 
CPM95-32. (1995-07), and pp. 31-38. The 1st substrate of Si system and 
the 2nd piezoelectric substrate can be easily joined, as it is in said 
Eda' s etc. report also by approaches other than the above. 
[0034] In the elastic boundary wave device formed through the above 



production process, since it can go away since a boundary wave is 
excited, and the tooth-form electrode 74 can be formed on the 1st 
substrate 70 of Si system, the manufacturing technology of the usual 
semiconductor device can be diverted to some other purpose as it is. 
[0035] In addition, with the above-mentioned manufacture approach, it is 
Si02. It is Si02 although the example which solves film 71 and forms the 
gear-tooth-like electrode 74 in the 1st substrate 70 of Si system 
beforehand was shown. It solves film 71, and the gear-tooth-like 
electrode 74 can be beforehand formed on the 2nd piezoelectric substrate 
75, and the elastic boundary wave device of the same structure can be 
manufactured also by the approach of sticking the 1st substrate 70 of Si 
system, and directly. 

[0036] Moreover, the configuration approach of others of the sinking 
comb mold electrode in the elastic boundary wave device of this 
invention is shown in drawing 5 . 

[0037] First, it is processing of ion milling etc. on the 1st substrate 
80 of Si system. About 0. 1-2 micrometers goes away, and the gear-tooth- 
like slot 81 is formed ( drawing 5 (a)). 

[0038] Next, the aluminum film 82 is formed by the spatter on the 1st 

substrate 80 so that a slot 81 may be covered ( drawing 5 R> 5 (b)). 

[0039] Next, the front face of the aluminum film 82 is ground until the 

1st substrate 80 front face appears ( drawing 5 (c)). 

[0040] Thereby, the electrode (sinking comb-like electrode 83) which 

embedded alphal in the slot 81 of the 1st substrate 80 front face is 

constituted. 

[0041] In the operation gestalt mentioned above, although the 1st layer 
and the 2nd layer were made into the gestalt of a substrate, 
respectively, either or both are not cared about as a thin film among 
the 1st layer and the 2nd layer. 

[0042] Drawing 6 uses the 1st layer of Si system as the Si substrate 91 
which is the gestalt of a substrate, and the elastic boundary wave 
device which formed the piezoelectric thin film 92 as the 2nd 
piezoelectric layer on it is shown. Although illustration is omitted, 
the sinking comb-like electrode is formed between the Si substrate 91 
and the piezoelectric thin film 92. 

[0043] Drawing 7 uses : the 2nd piezoelectric layer as the piezoelectric 
substrate 11 which is the gestalt of a substrate, and the elastic 
boundary wave device which formed the Si thin film 12, for example, 
polish recon, as the 1st layer of Si system on it is shown. Although 
illustration is omitted, the sinking comb-like electrode is formed 
between the piezoelectric substrate 11 and the Si thin film 12. 



[0044] Drawing 8 shows the elastic boundary wave device which used both 
the 1st layer and the 2nd layer as the thin film, forms the Si thin film 
111 as the 1st layer of Si system on the glass substrate 110 as a 
support base here, forms the piezoelectric thin film 112 as the 2nd 
piezoelectric layer on it, and is constituted. Although illustration is 
omitted, the sinking comb-like electrode is formed between the Si thin 
film 111 and the piezoelectric thin film 112. Moreover, you may make it 
form Si thin film on a piezoelectric thin film. 

[0045] In addition, in order for both Si thin film and a piezoelectric 
thin film to make an elastic boundary wave spread, it is necessary to 
consider as the thickness more than llambda. 

[0046] Next, the example which carried other components, such as an 
active component, in the 1st substrate of Si system is shown. Drawing 9 
shows the example, a sinking comb-like electrode (not shown) is formed 
in the 1st field 121 of the 1st substrate 120 principal plane of Si 
system, and the 2nd piezoelectric substrate 122 is stretched so that 
this may be covered. The integrated circuit 124 is formed in the 2nd 
field 123 which is an exposed region of the 1st substrate 120 principal 
plane. Functional devices, such as a programmable filter circuit 
component, can consist of one chips now thereby, for example. 
[0047] Drawing 10 and drawing 11 show the example which mounted the 
elastic boundary wave device shown in drawing 9 on the printed wired 
board, respectively. 

[0048] As shown in drawing 10 , the bonding pad 134 is formed in the 2nd 
field 133 of the 1st substrate 132 principal plane of the elastic 
boundary wave device 131. This elastic boundary wave device 131 is 
carried in the position on a printed wired board 135, and the bonding 
pad 134 of the elastic boundary wave device 131 and the bonding pad 136 
prepared in the position on a printed wired board 135 are connected by 
the bonding wire 137. And the resin seal 138 is carried out with 
polyimide, an epoxy resin, etc. so that these may be covered. 
[0049] Moreover, drawing 11 is another example, and as shown in this 
drawing, the through hole 144 which leads to the pad 143 on the back 
from the principal plane circuit section is formed in the 1st substrate 
142 of the elastic boundary wave device 141. This elastic boundary wave 
device 141 is carried in the position on a printed wired board 145, and 
the pad 143 of the elastic boundary wave device 141 and the pad 146 
prepared in the position on a printed wired board 145 are being 
connected by the bump 147. And the resin seal 148 is carried out with 
polyimide, an epoxy resin, etc. so that these may be covered. 
[0050] The elastic boundary wave device concerning this invention is 



used for a filter, the delay line, a resonator, an oscillator, the 
circuit for analog signal processing, an amplifier, KOMBARUBA memory, 
etc. And the filter equipped with these elastic boundary wave devices, 
the delay line, a resonator, etc. are used for a cellular phone, PHS, TV, 
etc. 

[0051] Drawing 12 is the block diagram showing the configuration of 
mobile communication devices, such as a cellular phone and PHS. As shown 
in this drawing, the received wave received through the antenna 151 is 
separated into a receiving system by the antenna common machine 152. 
After the separated input signal is amplified with amplifier 153, a 
desired band is extracted by the band pass filter 154 for reception, and 
it is inputted into a mixer 155. The station dispatch number oscillated 
with the PLL oscillator 156 is inputted into the mixer 155 through the 
filter 157 from a station. The output of a mixer 155 is outputted as a 
receiving sound from a loudspeaker 160 through IF filter 158 and FM 
demodulator 159. On the other hand, the transmission sound inputted from 
the microphone 161 is inputted into a mixer 163 through FM modulator 162. 
The station dispatch number oscillated with the PLL oscillator 164 is 
inputted into the mixer 163. The output of a mixer 163 is outputted as a 
transmission wave from an antenna 151 through the band pass filter 165 
for transmission, power amplification 166, and the antenna common 
machine 152. 

[0052] The elastic boundary wave device concerning this invention can be 
used for each part of this migration communication device. For example, 
the elastic boundary wave device concerning this invention is used for 
the band pass filter 165 for transmission, the band pass filter 154 for 
reception, the filter 157 from a station, and the antenna common machine 
152 as a filter of RF stage. The elastic boundary wave device concerning 
this invention is used for IF filter 158 as a filter of IF stage of a 
narrow-band indispensable to a channel channel selection. The elastic 
boundary wave device concerning this invention is used for FM modulator 
162 as a resonator in audio FM modulation. 

[0053] The elastic boundary wave device concerning this invention can be 
used for the oscillator circuit of the RF modulator used for VTR or CATV 
etc. The circuitry is shown in drawing 13 . One chip can constitute this 
oscillator circuit from forming the sinking comb-like electrode 167 in 
the 1st field 121 of the 1st substrate 120 principal plane of Si system 
shown in drawing 9 , and forming the circuit section 168 in the 2nd 
field 123. 
[0054] 

[Effect of the Invention] according to [ as explained in full detail 



above ] the elastic boundary wave device of this invention — a function 
equivalent to a SAW device — having — plastics mold etc. — a chip — 
a direct wrap — it also becomes possible for things to become possible, 
and to become possible to manufacture with the application of a semi- 
conductor process as it is further, and to carry other components, such 
as an active component. 

[0055] Moreover, according to the manufacture approach of the elastic 
boundary wave device of this invention, a sinking comb-like electrode is 
formed in the principal plane of the 1st base of Si system, or the 
principal plane of the 2nd piezoelectric base. Hydroxyl-group-ized 
processing is performed to the principal plane of said 1st base, and the 
principal plane of said 2nd base. The principal plane of said 1st base 
and the principal plane of said 2nd base are opposite-** (ed) , and it 
becomes possible to make the 1st base of Si system and the 2nd 
piezoelectric base rival by having heated said the 1st base and 2nd base 
which were opposite-** (ed) at 100 degrees C - 1000 degrees C. 
[0056] Furthermore, according to the manufacture approach of other 
elastic boundary wave devices of this invention, the dielectric film 
which has a sinking comb-like slot is formed in the principal plane of 
the 1st base of Si system, or the principal plane of the 2nd 
piezoelectric base. It becomes possible to embed a conductive ingredient 
in the slot of the shape of said sinking comb, to form a sinking comb- 
like electrode, and to form a sinking comb-like electrode simply between 
the 1st base and the 2nd base which were stretched by having stretched 
the principal plane of said 1st base, and the principal plane of said 
2nd base. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the decomposition perspective view showing the 
configuration of the elastic boundary wave device concerning 1 operation 
gestalt of this invention. 

[Drawing 2] It is the front view of drawing 1 . 

[Drawing 3] It is the A-A view top view of drawing 2 . 

[Drawing 4] It is process drawing for explaining 1 operation gestalt 

concerning the manufacture approach of the elastic boundary wave device 

of this invention. 

[Drawing 5] It is process drawing showing other configuration approaches 
of the sinking comb mold electrode in the elastic boundary wave device 
of this invention. 

[Drawing 6] It is the front view showing other operation gestalten of 

the elastic boundary wave device of this invention. 

[Drawing 7] It is the front view showing other operation gestalten of 

the elastic boundary wave device of this invention. 

[Drawing 8] It is the front view showing other operation gestalten of 

the elastic boundary wave device of this invention. 

[Drawing 9] It is the perspective view showing other operation gestalten 

of the elastic boundary wave device of this invention. 

[Drawing 10] It is the front view showing the example which mounted the 

elastic boundary wave device of this invention on the printed wired 

board. 

[Drawing 11] It is the front view showing other examples which mounted 
the elastic boundary wave device of this invention on the printed wired 
board. 

[Drawing 12] It is the block diagram showing the configuration of the 
mobile communication device with which the elastic boundary wave device 
of this invention is used. 

[Drawing 13] It is the circuit diagram of the oscillator circuit of the 
RF modulator with which the elastic boundary wave device of this 
invention is used. 

[Drawing 14] It is the perspective view showing the fundamental 
configuration of a SAW device. 
[Description of Notations] 

1 Elastic Boundary Wave Device 

2 1st Substrate of Si System 

3 Sinking Comb-like Slot 

4 Dielectric Film 

5 Sinking Comb-like Electrode 



6 2nd Piezoelectric Substrate 

7 Exposure 
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